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Assessing 
Technology 


A PRUDENT MAN takes action when he 
knows the consequences of his acts. 
If he is treading unfamiliar ground 
he must be particularly cautious, but 
uncertainty must not immobilize him, 
or the opportunities that lie ahead 
will never be realized. The same holds 
true for nations. A modern industri- 
alized society calls simultaneously for 
boldness of vision and prudence of ac- 
tion. The vision sees the promise of 
science realized in technology, while 
the exercise of prudence depends on 
assessment of the technology. 

Assessing the consequences of tech- 
nology is a two part problem involv- 
ing technical analysis and measure- 
ment, and social judgment and de- 
cision-making. Heavy emphasis has 
already been given to defining social 
and environmental effects, and to 
balancing these against the benefits 
and costs of new technology. How- 
ever, many problems in the science 
of physical measurement and psycho- 
physical response remain. Their solu- 
tion is essential to technology assess- 
ment and to setting standards to en- 
sure the beneficial application of 
technology. 

The consequences of past, present, 
or proposed large-scale applications 
of technology must be measured and 
predicted. Since one is looking for by- 
product effects which may be very 
subtle in character, great demands are 
made on scientific knowledge and 
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Speaking to the Subcommittee on Science, Research and Development of 
the House Committee on Science and Astronautics on December 8, 1969, NBS 
Director Lewis M. Branscomb maintained that the Nation’s desire to see the 
promise of science realized in technology depended on technological assess- 
ment, and that technological assessment was a two-part problem—technical 
analysis and measurement, and social judgment and decision-making. He 
dealt with the interplay of the two parts of this problem and illustrated how 
NBS activities served the nation in assessing technology by maintaining the 
integrity and capability of our measurement system. The following material 
is based on Dr. Branscomb’s statement to the Subcommittee.* 


measurement capabilities in the course 
of such assessments. 

Even if the technical analysis can 
be made satisfactorily, the most difh- 
cult problem remains—balancing the 
benefits against cost and undesirable 
side effects, and translating the result- 
ing judgment into policy and practice. 
Such judgments are not technical mat- 
ters. They may be made by govern- 
ment, in the marketplace, or not at all. 
Their difficulty lies in the absence of 
a consensus on how to allocate prior- 
ities of conflicting value in a demo- 
cratic society. 

Unfortunately, a free market cannot 
alone protect society from the cumu- 
lative effect of its total economic ac- 
tivity. For example, a car buyer bene- 
fits from owning a car, and becomes 


a minor contributor to air pollution. 
He will not voluntarily pay more for 
his car to reduce pollutants unless he 
is confident that most citizens are 
doing the same. Thus, even when the 
technology in question is not being de- 
veloped by the government, it must 
help develop the consensus judgment 
on the increased costs that accompany 
the reduction of undesirable side ef- 
fects introduced by technology. 

Yet, government must often make 
such judgments without adequate in- 
formation. Thus the unavoidable and 
controversial subjective judgment 
about allocation of costs associated 
with benefits and undesirable side ef- 
fects becomes even more controversial. 

Even when the solution to the prob- 
lem of cost allocation is known, the 
question remains, “Who will assess the 
consequences of using the nation’s eco- 
nomic power and technology?” Any 
institutional mechanism developed 
must meet three essential require- 
ments: independence from conflicting 
pressures, mastery of the relevant tech- 
nical facts, and responsiveness to the 
public’s desires. 

The demand for independence, tech- 
nical competence, and response to 
consensus opinion has brought forth 
suggestions for a “fourth branch” of 
government to be concerned only with 
forecasting, evaluation, goal setting 
and planning. In my opinion, however, 
this can be accomplished by a part- 
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nership of the private sector and the 
executive and legislative branches of 
government. 

The executive branch must develop 
and deploy the necessary resources to 
ensure maximum benefit from the 
products of science and engineering. 
(The national laboratories, universi- 
ties, and private sector R and D orga- 
nizations represent invaluable  re- 
sources for this purpose.) It cannot, 
however, organize itself for technology 
assessment in its policy-making alone. 
The private sector has a major re- 
sponsibility for the prudent use of 
technology in the public interest. But, 
however promising the efforts of the 


executive branch and the private sec- 
tor, ultimate responsibility lies with 
the Congress. Congress must develop 
the necessary resources to carry a 
major part of the effort. 

The President and the Congress to- 
gether can paint a picture of the fu- 
ture of the nation. The President and 
the Federal agencies—in partnership 
with the private sector—can develop 
the facts and the alternatives. But the 
interrelation of different technologies 
and social policies, the difficulty of 
balancing costs and benefits, and the 
need to reflect evolving public atti- 
tudes require that Congress accept a 
major responsibility to expose to pub- 
lic discussion the benefits, problems, 
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and tradeoffs, and lead in the search 
for national consensus. 

Measurement plays a pervasive role 
in technology assessment. It is simply 
this: both the assessment and the series 
of technological fixes required ulti- 
mately rest on accurate, reliable, and 
relevant measurement capability. 

Accurate measurement is required 
in order to do several things (keep- 
ing environmental pollution problems 
in mind as examples at this point is 
helpful) : 

—To establish trends (is the level 

of sulfur dioxide in the atmosphere 

increasing ? ) 

—To associate cause and effect 

(how much of the sulfur dioxide 

comes from coal burning, from oil 

burning? ) 

—To monitor the effectiveness of 

control programs (is the sulfur 

dioxide level actually responding to 
new control procedures’? ) 

—To provide the factual (measure- 

ment) basis for legal regulation 

should that prove necessary. (Is a 

particular factory in violation? 

To stand up in court, a measure- 

ment must be proved to be reliable 

and of accuracy sufficient to the 
purpose. ) 


NBS ROLE IN 
TECHNOLOGICAL ASSESSMENT 


Because of its responsibility to pro- 
vide the central basis for our na- 
tional measurement system, NBS is 
concerned with technological assess- 
ment. Most NBS activities are ex- 
pressly designed to enhance the quan- 
titative control and evaluation of tech- 
nological activities. The credibility 
and objectivity of technology assess- 
ment depends on the integrity and 
utility of the measurement system. As 
an intimate part of NBS planning and 
priority-setting, an obligation exists to 
project the requirements for technol- 
ogy assessment and to apply it to 
pressing present and future problems. 

Cooperation with other agencies is 
an essential feature of this approach. 
NBS work supported by other agen- 
cies ensures that it is practical and 


relevant, and responds to today’s re- 
quirements. The remainder of the 
NBS work is supported by direct ap- 
propriation; it provides for the 
independence and integrity of the 
measurement system and the assur- 
ance that the needed capabilities are 
available when required. 

NBS has several task groups eval- 
uating on-going work and looking in- 
to measurement needs in such fields 
as noise abatement and control, air 
pollution, solid waste management, 
and measurement needs related to 
health services. NBS has also initi- 
ated a substantial effort to determine 
the consequences of changing our 
measurement system to metric prac- 
tice. This project covers a difficult 
set of technical questions, the impact 
on public attitudes, the prediction of 
results of a complex interaction of 
many independent events, and the 
need to develop a public consensus. 
Some new approaches being tried in 
this study might, if successful, find ap- 
plication in other technological assess- 
ment projects. 

Some examples may be cited to 
show how ability to measure is re- 
lated to technology assessment, to 
technological cures for identified 
problems, to setting standards for now 
and the future, and to encouraging 
both innovation and public protection 
by providing the necessary techniques 
for measuring performance. These 
include the development of radio 
standards that led to the use of radio 
as safety aids for navigation; the 
preparation of standard reference ma- 
terials, such as cholesterol with which 
clinical laboratories calibrate their 
equipment so that test results can 
aid physicians in their diagnosis; and 
performance testing and evaluation 
of innovative building designs and 
materials for a low-income housing 
project (the Phoenix project) in 
Detroit. 

More attention must be given to 
building the process of technology as- 
sessment into entrepreneural deci- 
sions and engineering practices of the 
private sector. While government will 
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always play a role because of the 
need to foster economic growth and 
fair competition, the private national 
standards writing organizations can 
make a major contribution. 

Product standards are set largely 
by expert committees of these large 
standardizing organizations, such as 
the American National Standards In- 
stitute and the American Society for 
Testing and Materials. Most such 
standards, which apply to specific 
products, are reached by negotiation 
and voluntary agreement among man- 
ufacturer’s representatives and Fed- 
eral participants. 

In these activities, there is an oppor- 
tunity for participants to influence 
some of the myriad small decisions as 
they are made. As technology assess- 
ment activity grows, is publicized, and 
hazards or nuisances are predicted, the 
standards-setting bodies can provide a 
practical, already established institu- 
tional route for avoiding them. The 
hundreds of NBS engineers and sci- 
entists acting in industrial standard- 
ization have a special opportunity to 
urge the conclusions of technology 
assessments into our voluntary stand- 
ards. Especially as we move more 
toward performance standards, this 
institutional route will become more 
effective. 

Measurement is at the heart of the 
matter. To set performance standards, 
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we must know how to measure per- 
formance, We must maintain and ad- 
vance measurement science and 
technology across the board to keep 
pace with and control technological 
development in our economy. The near 
future of technology assessment shows 
some good omens in spite of the rec- 
ognized difficulties in this field. 

First, there is the declared and seri- 
ous interest of the Congress and of 
many highly-placed officials of the 
executive branch. Coupled with this 
reflection of the interest of the public 
at large is the coming availability 
of manpower for the difficult tasks 


ahead. 


—Most who have dealt with stu- 
dents of science and engineering 
recognize among them a rapidy 
growing concern for the impact of 
technology on the environment and 
society. 

—This interest is seen in many new 
NBS employees — highly-trained 
specialists who combine an ambi- 
tion to excel in their chosen fields 
with a strong desire to apply their 
knowledge to problems of more 
immediate social significance. 
—NBS task groups are growing in 
response to spontaneously expressed 
staff interest in the challenge of 
technology assessment. It is partly 
a response to the need for more 
expert help as the groups begin to 
glimpse the depth of the problems 
that confront them, but it is also the 
result of imaginative and well- 
qualified volunteers “wanting in”. 
—The many proposals for multi- 
disciplinary centers of education 
encourage the expectation that the 
next generation of scientists will 
be even better equipped to deal 
with our complex environmental 
problems. 

—The experience of the Metric 
study group, if it can be extrap- 
olated to similar projects on other 
subjects, indicates that virtually all 
sectors of our society can be quite 
freely called upon to contribute to 
the job of assessing the potential 
impact of a technological change. 


This refers to the interest shown in 
this study and the very many offers 
of cooperation received by the 
group. In several instances, the co- 
operation has taken tangible form. 
The 43 well-qualified private citi- 
zens of the newly-formed National 
Metric Advisory Panel represent the 
broadest possible cross-section of 
our society, being drawn from such 
diverse fields as education, agricul- 
ture, mining, manufacturing, retail 
trade, labor, legal services, and 
consumer interest. Also, several 
professional, technical and manu- 
facturing associations, and many 
Government agencies have estab- 
lished working groups to study vari- 
ous facets of the issue and to serve 
as a point of contact with the NBS 
group. A major effort in this study 
will be a series of national confer- 
ences at which sectors of society 
that might be affected by increased 
metric usage will have an oppor- 
tunity to present the results of the 
special studies in which they have 
been engaged. 


Hopefully, the social and economic 
considerations will be more effectively 
included in the NBS study if they 
are developed through carefully pre- 
pared participation of individuals 
and groups outside as well as inside 
government. 

These examples are among those 
which lead to the belief that a reser- 
voir of talent and interest exists and 
that with proper nurturing of its 
sources will increase. This realization, 
if true, carries with it the responsi- 
bility of managers and legislators to 
help channel this talent and interest, 
to set up formal mechanisms to pro- 
vide an outlet for it on a larger scale 
than there is now, and to do so 
rapidly. 


1Statement of Dr. Lewis M. Branscomb, Di- 
rector, National Bureau of Standards. Technology 
Assessment, Hearings before the Subcommittee 
on Science, Research, and Development of the 
Committee on Science and Astronautics, U.S. 
House of Representatives, 91st Cong., 1st sess., 
Dec. 8, 1969, No. 13, pp. 195-211. 
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In BRITAIN THERE IS NO “IF” ABOUT GOING METRIC. By 
1975 we shall have achieved what 200 years ago Jefferson 
proposed for the United States—a rational system of 
measurement. 

The United Kingdom Metrication Board, of which I am 
Chairman, is charged with seeing that the change-over 
shall proceed as briskly and as smoothly as possible. The 
Board is not an executive body, nor do we have statutory 
nor mandatory powers. We do not dictate to the industrial 
and non-industrial sectors how they shall plan the change- 
over, nor do we make decisions about the units of the 
metric system to be adopted. Our task is to consult, to ad- 
vise, to inform, to stimulate and to coordinate. In short, 
we are required to give coherence to the whole process. 

The contemporary phase of British metrication can 
be dated from the 1950 report of The Committee on 
Weights and Measures Legislation (Hodgson Committee) 
set up by the President of the Board of Trade. The Com- 
mittee resolved the perennial debate by coming down on 
the side of metric as “. . . a hetter system of weights and 
measures than imperial . . .” and recommending that the 
Government “. . . should take steps, in concert with the 
Commonwealth and the U.S.A.. in favour of the com- 
plete adoption of the metric system over a period of about 
twenty years.” In 1965. the Federation of British Indus- 
try wrote to Ministers formally stating that the large 
majority of its members was in favour of the metric 
system. 

We are finding that going metric is almost painless. 
Learning metric is simple. It is unlearning imperial 
that is difficult. And that is where our younger generation 
is lucky. The children who entered primary school in 
Britain in 1969 will be taught a much simpler system than 
their forerunners and will emerge thinking metric. 

The British Standards Institution has had, and will 
continue to have, a crucial role. Metrication is meaning- 
less for industry unless it is embodied in codes of indus- 
trial standards, acceptable in Britain and, so far as 
possible, abroad. The BSI is a typically British partner- 
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PRITAIN IS GOING METRIC 


This is a shortened version of a speech given by Lord Ritchie-Calder, Chair- 
man of the British Metrication Board, on Jan. 29, 1970, in Washington, D.C. 
His distinguished audience included members of Congress, Government offi- 
cials, the NBS Metric Study Group, and their Advisory Panel. 


ship between Government and business subscribers 
embodying, like metrication policy, a national programme 
and the voluntary principle. The BSI, having actively 
promoted metrication, put in hand a systematic examina- 
tion and revision of over 4000 standards so that the pace 
of change throughout the economy would not be impeded 
by lack of essential metric materials and components. At 
the same time, the Institution prepared and published, in 
consultation with interests concerned, agreed metrication 
time-tables for four major industries. 

The Royal Society took a leading role in promoting 
an internationally coherent system consistent with sci- 
entific precision. This influential initiative led to a series 
of decisions that examinations in universities, colleges, and 
professional institutions should henceforth progressively 
be set in metric. 

Government departments, by requiring metric specifica- 
tions in publicly financed projects and in direct contracts, 
are decisively influencing the progress of going metric. 

In the nationalized industry sector, substantial progress 
has been made in planning the change. The Central Elec- 
tricity Generating Board, for example, has published its 
programme for the change-over, issued a comprehensive 
metric manual, and organized training programmes, 

The construction industry, through the initiative of its 
leaders and the positive metric policy of the Ministry of 
Public Building and Works, has become a pacemaker in 
metrication. To assist on-site labor, the Construction In- 
dustry Training Board produced a substantial range of 
programme information and of training material. 

Many trade associations, on their own volition, made 
plans and began the change-over before the Board came 
into existence. 

Productivity Councils have prepared the ground. 
Chambers of Commerce in all parts of the country have 
promoted discussion. One of the gratifying discoveries 
of the Board was to find how matter-of-factly metrication 
had been examined by the farming organizations, without 
serious misgivings. 
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The pharmaceutical industry and the pharmacists, who 
began planning as far back as 1945, had changed over 
to the use of metric units by March 1969. The ease with 
which the change has been made is a reflection of the 
wisdom and thoroughness of the planning which preceded 
it. To the general public it just appeared to happen. 

This voluntary approach to metrication takes into ac- 
count the fact that time-tables will vary for the different 
sectors. Nevertheless there are implicit sanctions, The 
forces of the market-place are powerful. The legislative 
programme will determine dates when the various weights 
and measures will have to be legally modified, and there- 
after enforced. The general adoption of agreed standards 
metrically based will impose conformity. The decision to 
proceed on a voluntary basis does mean that in metrication 
the exchange of information, publicity and education in 
the broader sense have a critical role to play. 

Introduction of the metric system compels each under- 
taking to examine its structure and methods of operation 
when planning for the change-over. In manufacturing 
industry, the application of rationalization and variety 
reduction techniques leads to a reduction in stockhold- 
ings, simplified tooling, faster and easier calculations, and 
improved designs. In education, the main benefit is a 
substantial saving of time and reduction of drudgery 
through simplified instruction at all levels. In other sec- 
tors of the economy, such as the retail trade and local 
government, most of these advantages will also be secured, 
although they are not always self-evident or so immediate. 
Throughout the country as a whole there will be a greater 
simplicity of all calculations because transactions will be 
conducted in decimal value and metric measure. 

During 1970 substantial progress will be made in many 
sectors of the economy. BSI expects that all important 
standards relating to construction, industrial materials, 
engineering components and equipment will be available. 

Freight transport has set the beginning of 1972 as the 
target date. The road speed levels will be in kilometers in 
1973. Farming as a whole seems likely to begin to go metric 
in 1972, a change which should be substantially completed 
in 1973. 

Vital industrial supplies such as aluminum, lead, copper, 
zinc, steel bars, flat steel products, wire mesh and electric 
cables will be available in 1970 to metric specifications. 
The production of plastics materials will be in metric 
terms by the end of 1971. During 1970 the paper, board 
and printing industries will complete the change-over to 
metric. 

The engineering industries, including shipbuilding, are 
now going through the initial period of change, and 
many new designs, particularly equipment for the Armed 
Services, will be in metric terms from the beginning of 
1970. 

During 1970-71 there will not be much that the public 
will notice. Some do-it-yourself materials will be on sale 
in metric qantities, notably paints and timber. The bed- 
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ding industry will go metric in the beginning of 1971, 
and some synthetic and woolen fibres will then be avail- 
able in metric quantities. Footwear sizing is to be in 
metric units in the fall of 1972, and generally it is at that 
time that we would expect the general public to become 
increasingly aware of the change in the shops. Of par- 
ticular significance will be the change in the units of 
sale of beer, milk, and petrol. 

Wild unsubstantiated surmises have been made about 
the costs of Britain going metric. We can find no statisti- 
cal model on which an estimate of the overall cost to the 
nation could be calculated and, with the policy already 
determined by the sober judgment of Government and 
of industry, we regard the exercise as futile. Similarly, 
to try to quantify the long-term benefits which will as- 
suredly accrue from increased efficiency. and improved 
competitive power would mean no less than a computa- 
tion of Britain’s role henceforth in world economy. 

Our remit says emphatically “The costs shall lie where 
they fall.” That does not mean that we are not sensitive and 
symphathetic to those who are faced with the immediate 
costs of the change. We are undertaking case-studies of 
the experiences of individual firms to determine the real 
expenditure on material changes and retraining pro- 
grammes incurred by particular enterprises. One thing 
we can say without hesitation: By planning the necessary 
changes, with minimum delay, firms can reduce outlay and 
disturbance and will ensure their share of benefits, the 
greater and sooner. 
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REORGANIZATION OF ANSI STANDARDS COMMITTEE X3 


The development and implementation of standards to 
meet Federal requirements should, to the extent 
practicable, be consistent with corresponding national 
standards that are developed and approved by standards- 
making bodies such as the American National Standards 
Institute (ANSI) and international recommendations ap- 
proved by the International Organization for Standard- 
ization (ISO). 

Specifically, Federal information processing systems 
must be compatible not only with each other, but also 
with those of state and local governments, the private 
sector of the economy, and those of other nations. 

To further this objective, representatives of the NBS 
Center for Computer Sciences and Technology, along 
with representatives of other government agencies, active- 
ly participate in work of ANSI standardization commit- 
tees. Much of this work is accomplished in ANSI Com- 
mittee X3, Computers and Information Processing, which 
is currently undergoing a time-phased reorganization that 
should be of interest to the entire data processing 
community. 

Committee X3 is sponsored by the Business Equipment 
Manufacturers Association (BEMA). As sponsor, BEMA 
acts as the secretariat, provides essential administrative 
support, and is responsible to ANSI for the general ad- 
ministration of X3. 

With the express purpose of accelerating and simpli- 
fying the processing of EDP standards, the X3 Systems 
Advisory Committee (SAC) proposed in 1968 that X3 
be reorganized. This recommendation was made after 
thoroughly studying more than six years of X3 operations. 
The committee structure that had evolved over this period 


of time is shown in figure 1. Under the SAC proposal the 


X3 subcommittees would be realined and their responsi- 
bilities absorbed by: (a) Standards Planning and Re- 
quirements Committee (SPARC), (b) Standards Steer- 
ing Committee (SSC), (c) three Group Directors for 
Hardware, Software, and Systems Groups, and (d) eight 
Section Managers for related Working Groups. It was 
SAC’s contention that eliminating an intermediate phase 
of voting at the technical level would accelerate the 
standards process. 

Committee X3 approved the SAC proposal in principle 
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and recommended as a first step the formation of the 
SPARC and SSC Committees and the dissolution of the 
Systems Advisory Committee. 

BEMA accepted the reorganization plan in principle, 
but did not agree to the immediate dissolution of the sub- 
committees. Instead, BEMA proposed that the reorgani- 
zation be accomplished in two phases—setting up SPARC 
and SSC (and dissolving SAC) as the first phase, and 
realining the subcommittees only after the two new com- 
mittees were functioning. It was BEMA’s view that the 
formation of the Groups and the appointment of Group 
Directors and Section Managers required careful timing 
to minimize adverse effects on the ongoing standards de- 
velopment work. 

SPARC and SSC were formed and began functioning 
in the first half of 1969. At the October 1969 meeting of 
X3 a resolution was approved that proposed a letter ballot 
on the dissolution of subcommittee X3.4 (figure 1), but 
the resolution provided that such letter ballot would not 
be necessary if BEMA would now agree to move ahead 
with the second phase of the reorganization. Later in 
October 1969, BEMA agreed. 

Consequently, a letter was sent in November 1969 to 
all X3.4 subcommittee members notifying them of the 
dissolution of the subcommittee. The letter invited their 
participation in task groups (technical committees) that 
would report directly to either SPARC or SSC. 

In similar fashion, each of the remaining eight sub- 
committees will also be realined as rapidly as a smooth 
and nondisruptive transfer of the subcommittee functions 
can be achieved. Figure 2 shows the structure of X3 after 
the reorganization is completed. 

It is important to recognize that ANSI procedures pro- 
vide that all members of technical committees (all groups 
below the X3 level in this case) serve as technically 
qualified individuals. At the X3 level, members repre- 
sent associations, professional societies, government 
agencies, companies, or other bodies having an interest 
in standards. ANSI procedures further provide that at 
the standards committee level (X3 in this case), the 
member bodies are to be categorized as consumers, pro- 
ducers, or general interest members and that no category 
shall have a majority of votes. It will be noted by reference 
to the list of present X3 Member Bodies (table 1) that a 
balance exists between the categories with no category 
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having a simple majority. The reorganization of X3 will 
have no effect on this balance or the X3 membership. 
Government agencies represented on X3 are NBS, the 
General Services Administration (GSA), and the Depart- 
ment of Defense (DOD). Joseph O. Harrison, Jr., and 
Harry S. White, Jr., of the NBS Office of Information 
Processing Standards participate as the principal and 
alternate NBS members to X3. Delbert Shoemaker of the 
ADP Standards Division, Office of Automated Data Man- 
agement Services, is principal member from GSA, while 
Jay E. Rice of the GSA Technical Development Division 
is the alternate member. Robert A. Raup of the Directorate 
for Data Automation in the Office of the Assistant Secre- 
tary of Defense (Comptroller) represents DOD, and 
Robert M. Brown, Office of the Director of Data Automa- 
tion, U.S. Air Force, is the alternate DOD member. 


APPROVED ANSI STANDARDS ON 
COMPUTERS AND INFORMATION PROCESSING 


The following American National Standards have re- 
ceived final approval and are available in published form 
from the American National Standards Institute, 1430 
Broadway, New York, N.Y. 10018, under the following 
numbers and titles. Those standards preceded by a single 
asterisk (*) have been adopted as Federal Information 
Processing Standards, while those preceded by a double 
asterisk (**) are under consideration for such adoption. 


X3.1-1969 Signaling Speeds for Data Transmission 

X3.2-1963 Print Specifications for Magnetic Ink Character 
Recognition 

X3.3-1963 Bank Check Specifications for Magnetic Ink Charac- 
ter Recognition 

*X3.4-1968 Code for Information Interchange 

X3.5-1968 Flowchart Symbols and their usage in Information 
Processing 

*X3.6-1965 Perforated Tape Code for Information Interchange 

X3.9-1966 FORTRAN 

X3.10-1966 Basic FORTRAN 


**X3.11-1969 


X3.12-1966 
X3.14-1969 


**X3.15-1966 


Specification for General Purpose Paper Cards for 
Information Processing 

Vocabulary for Information Processing 

Recorded Magnetic Tape for Information Inter- 
change (200 CPI, NRZI) 

Bit Sequencing of the USA Standard Code for In- 
formation Interchange in Serial-By-Bit Data 
Transmission 


**X3.16-1966 Character Structure and Character Parity Sense 
in Serial-By-Bit Data Communication in the USA 
Standard Code for Information Interchange 

X3.17-1966 Character Set for Optical Character Recognition 

X3.18-1967 One-Inch Perforated Paper Tape for Information 
Interchange 

X3.19-1967 Eleven-Sixteenths Inch Perforated Paper Tape 


X3.20-1967 Take-Up Reels for One-Inch Perforated Tape for 
Information Interchange 

**X3.21-1967 Rectangular Holes in Twelve-Row Punched Cards 

*X3.22-1967 | Recorded Magnetic Tape for Information Inter- 
change (800 CPI, NRZI) 

**X3.23-1968 COBOL 

X3.24-1968 Signal Quality at Interface Between Data Proc- 
essing Terminal Equipment and Synchronous 
Data Communication Equipment for Serial Data 
Transmission (EIA RS-334) 
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Figure 1, ANSI X3 Standards Committee Organization as 0 f 
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COMMITTEE 


X3.1 
OPTICAL CHAR. 
RECOGNITION 
SUBCOMMITTEE 


X3.2 
CODES & 1/0 
SUBCOMMITTEE 


X3.6 
PROBLEM DEFINI- 
TION AND ANALY- 

SIS SUBCOMMITTEE 


X3.5 
TERMINOLOGY & 
GLOSSARY 
SUBCOMMITTEE 


X3 AD HOC COM. 
DATA DESCRIP- 
TIVE LANGUAGES 


MAGNETIC INK 
CHAR. RECOG. 
SUBCOMMITTEE 


General Producer 
Interest Members 
Members 


INTERNATIONAL 
ADVISORY COMM. 


X3.4 
COMMON 
PROGRAMMING 
LANGUAGES 
SUBCOMMITTEE 


X3.3 
DATA 
COMMUNICATION 
SUBCOMMITTEE 


X3.8 
DATA ELEMENTS & 
CODED REPRE- 
SENTATIONS 
SUBCOMMITTEE 


X3.7 


X3.9 
1/0 INTERFACES 
SUBCOMMITTEE 


X3 AD HOC 
COMMITTEE 
SPECIAL CODES 


X3 SUBCOMMITTEES AND WORKING GROUPS 


X3.1 (OCR) 
X3.1.1—Design 
X3.1.2—Print Quality 
X3.1.3—Maintenance 


X3.2 (Codes & 1/0) 


X3.2.1—Magnetic Tape 
X3.2.2—Perforated Tape 
A—Edge punched card 
B—Perforated Tape 
X3.2.3—Punched Cards 
A—Physical features 
B—Card Codes 
X3.2.5—Data Formats, 
sets & applic. 
X3.2.6—Vocabulary 
X3.2.7—Interchangeable Mag- 
netic Disk Media 
X3.2 Ad hoc—Graphic Symbols 
for Control Char. of ASCII 


related 


X3.3 (Data Communications) 


X3.3.1—Liaison—EIA, CCITT 

X3.3.2—Glossary 

X3.3.3—Data Communication 
Formats 

X3.3.4—-Data Communication 
Control Procedures 

X3.3.5—System Performance 

X3.3.6—Digital Data Transmis- 
sion Speeds 


X3.4 (Common Prog. Languages) 


X3.4.1—Language Theory 
X3.4.2—-Language Specifications 
X3.4.3—FORTRAN 
X3.4.4—Processor Specif. COBOL 
X3.4.5—International 
X3.4.7—APT Stds. 
X3.4.8—ALGOL 


X3.5 (Terminology & Glossary) 


X3.5.1—Maintenance of Com- 
puter & Information Processing 
Vocabulary 

X3.5.2—Glossary Advisory Com- 
mittee 


X3.5.3—General Vocabulary for 


Computers and _ Information 
Processing 
X3.6 (Problem Definition & 


Analysis) 


X3.6.1—Standards Ccordination 
X3.6.2—Performance Evaluation 
X3.6.3—Alphanumeric Presenta- 
tion 
X3.6.4—International Liaison 
X3.6.5—Flowcharts 
X3.6.6—Network Oriented 
mation Systems 
X3.6.7—Decision Tables 
X3.6.8—Documentation 


Infor- 


X3.7 (Magnetic 
Recognition) 


X3.7 Ad hoc—Compliance Stand- 
ard 


Ink Character 


X3.8 (Data Elements & Coded 
Representations) 


X3.8.1—Criteria 

X3.8.2—Time Designations 

X3.8.3—Individual & Business 
Identification 

X3.8.4—Geographic Units 

X3.8.5—Structures 

X3.8.6—Values 


**X395-1968 Character Structure and Character Parity Sense for 
Parallel-by-Bit Data Communication in the USA 
Standard Code for Information Interchange 

* *X 396-1969 Hollerith Punched Card Code 

X3.27-1969 Magnetic Tape Labels for Information Interchange 


The following Standards were approved by X3, but are 
maintained by the Electronic Industries Association: 


X8.2-1968 Interchangeable Perforated Tape Variable Block 
Format for Contouring and Contouring/Position- 
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Figure 2. ANSI X3 Standards Committee Reorganization (Phese 2) 
Implementation Begun October 1969. 


ANSI X3 STANDARDS 
COMMITTEE 


SPONSORS 
STANDARDS 
ADVISORY 


COMMITTEE 
(SSAC) 


Consumer Coma Producer ee 
Members Interest | Members 
Members 
STANDARDS STEERING STANDARDS 
COMMITTEE (SSC) PLANNING & 


ADVISORY REQUIREMENTS 
COMMITTEE HARDWARE] SOFTWARE] SYSTEMS COMMITTEE 
(IAC) GROUP GROUP GROUP (SPARC) 


INTERNATIONAL 


RECOGNITION SECTION 
Optical Character 
Recognition (X3.1) 
Magnetic Ink Char- 
acter Recognition 
(X3.7) 


PHYSICAL MEDIA SECTION 
Magnetic Tape (X3.2.1) 


Edge Punched Cards 
(X3.2.2A) 

Perforated Paper Tape 
(X3.2.2B) 


DATA REPRESENTATION 
SECTION 
Character Codes (X3.2) 
ASCII Transition (X3.2F) 
Text Processing (X3.2.G) 

Labels (X3.2.5) 
Representations of Data 
Elements (X3.8) 


DOCUMENTATION SECTION 
Flow Charts (X3.6.5) 
Network Oriented Infor- 
mation Systems (X3.6.6) 
Documentation (X3.6.8) 
Vocabulary (X3.5) 


DATA COMMUNICATIONS 
SECTION 
Data Communications 
(X3.3) 


SYSTEM TECHNOLOGY 
1/0 Interface (X3.9) 


Punched Cards (X3.2.3A) 
Magnetic Disks (X3.2.7) 


LANGUAGE SECTION 
FORTRAN (X3.4.3) 
COBOL (X3.4.4) 
ALGOL (X3.4.8) 
APT (X3.4.7) 


SYSTEM MEASUREMENTS 
SECTION 
Performance Evalu- 
ation (X3.6.2) 


ing Numerically Controlled Machine Tools (EIA 
RS-274 B) 

Interchangeable Perforated Tape Variable Block 
Format for Positioning and Straight Cut Numeri- 
cally Controlled Machine Tools (EIA RS-273 A) 


X8.3-1968 


BOB BULLETIN ON LEASED ADP PERIPHERALS 


On February 2, 1970, Budget Director Robert P. Mayo 
issued BOB Bulletin No. 70-9 on the subject of “Requi- 
sition of Peripheral Components for Installed ADP Sys- 
tems.” The full text follows: 

1. Purpose. This Bulletin requires Federal agencies to re- 
view and make certain determinations on whether leased pe- 
ripheral equipment components in computer systems supplied 
by the system manufacturer should be replaced with less 
costly equipment available from independent peripheral manu- 
facturers or other sources. 

2. Background. According to information provided by agen- 
cies under the ADP Management Information System (see 
BOB Circular A-83), there are many ADP systems in opera- 
tion in which certain peripheral components currently being 
leased from the system supplier could be replaced with 
comparable components offered by independent manufac- 
turers at substantial cost reductions. The Comptroller Gen- 
eral’s report of June 24, 1969, discusses in detail the possi- 
bility of achieving economies through a program for replac- 
ing installed equipment with “plug-to-plug” compatible periph- 
eral units. 

3. Agency review. Federal agencies will review all installed 
leased peripheral components for which there are compatible, 
reliable and comparable substitutes available at lesser cost 
to determine where substitutions should be made for cost sav- 
ing reasons. To facilitate this review, the General Services Ad- 
ministration will, by February 6, 1970, transmit to each Fed- 
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eral agency a listing of all installed leased components which, 
as of June 30, 1969, were scheduled to be retained for a period 
long enough to assure the achievement of the potential cost 
reduction. Instructions on the use of this listing will be provided 
by the General Services Administration. 

Each agency upon receipt of the listing will review it in 
consideration of the agency’s present equipment retention plans 
and/or component substitution plans currently underway, and 
determine those instances in which substitution actions would 
be consistent with the plans. Following this determination and 
no later than April 15, 1970, the agency will advise the Gen- 
eral Services Administration of the substitutions that should be 
made by returning an annotated copy of the listing. From the 
consolidated replies, the General Services Administration will 
be in a position to determine the additional procurement ac- 
tions that should be taken and, in coordination with the agencies 
involved, will institute appropriate action. For those peripheral 
components on the General Services Administration listing 
which the agency determines should not be replaced with a 
lower cost substitute, the reason for such decision will be 
shown on the annotated list by the use of a decision code which 
will be included in the instructions provided by the General 
Services Administration. 


Table I—MEMBER BODY REPRESENTATION ANSI X3 
STANDARDS COMMITTEE AS OF OCTOBER 1969 


Consumer Members 


Air Transport Association 

American Bankers Association 

American Gas Association 

American Library Association 

American News Paper Publishers Association 
Association of American Railroads 
Department of Defense 

Edison Electric Institute 

General Services Administration 

Insurance Accounting & Statistical Association 
Life Office Management Association 

National Machine Tool Builders Association 
National Retail Merchants Association 
Printing Industries of America Inc. 

Scientific Apparatus Makers Association 


General Interest Members 


Administrative Management Society, Inc. 
American Institute of Certified Public Accountants 
American Society of Mechanical Engineers 
Association for Computing Machinery 
Association for Educational Data Systems 

Data Processing Management Association 
Electronic Industries Association 

Institute of Electrical and Electronic Engineers 
Joint Users Group 

National Bureau of Standards 

Systems and Procedures Association 
Telephone Group 


Producer Members 


Addressograph Multigraph Corp. 
Burroughs Corp. 

Control Data Corp. 

General Electric Co. 

Honeywell, EDPD 

International Business Machines Corp. 
Litton Industries, Inc. 

National Cash Register Co. 
Olivetti Underwood Co. 

Pitney Bowes Inc. 

Radio Corporation of America 
Standard Register Co. 

UNIVAC 
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IT SEEMS NATURAL to assume that only large colleges 
can easily offer courses in which students can actually 
use a computer, However, a one-year course, “Introduc- 
tion to Computer Science,” that includes computer experi- 
ence is now in its fourth year at three Maryland colleges.* 
It resulted from cooperative planning by the Bureau and 
Hood College, a small liberal arts college 25 miles away 
at Frederick, Md. When the course was first offered, NBS 
instructed students and faculty members from Hood Col- 
lege, Saint Joseph College, Emmitsburg, Md., and Mount 
Saint Agnes College, Baliimore, Md. (They were joined 
in the second year by Mount Saint Mary’s College, also of 
Emmitsburg.) The following year the colleges supplied 
much of the instruction and offered the students experi- 
ence in actually using a computer. The colieges find that 
with minimal assistance this is well within their means 
and three of them are continuing the program. 

Planning and preparation for the cooperative course 
was done by Margaret R. Fox and the late Samuel Alex- 
ander, both of the NBS Center for Computer Sciences 
and Technology, and Phyllida Willis, Chairman of the 
Hood College Department of Physical Sciences. They had 
been brought together by Shirleigh Silverman, the 
Bureau’s Associate Director for Academic Liaison. Dr. 
Willis obtained support of the National Science Founda- 
tion’s Special Projects Program, while Miss Fox coordi- 
nated planning of the course content. In designing the 
content, she had the assistance of many members of the 
Bureau’s staff and the enthusiastic cooperation of Mr. 
Alexander, for many years Chief of the Bureau’s com- 
puter laboratory. 

The computer course was planned in phases, each con- 
sisting of an academic year and summer work in labora- 
tories using computers. The first phase began in the fall 
of 1966 with the course administered by Hood; funded 
largely by the NSF grant; instructed at the Bureau by 
volunteers from its staff; and attended by students and 
faculty members from Hood, St. Joseph, and Mount St. 
Agnes. Selected faculty members and students then worked 
at the Bureau or at the National Institutes of Health for 
10 weeks, with stipends paid by the NSF. 


May 1970 


CAN A SMALL COLLEGE 
AFFORD A 
COMPUTER? 


NBS Sets Up Undergraduate Computer Course 


A student in the first NBS-Hood College cooperative 
computer course and later an instructor of the course at 
Mount Saint Agnes College, Baltimore, Sister Mary Seraphine 
keyboards data into a computer via a remote terminal at NBS. 


The course was considerably altered for the second 
year, in that faculty members could then teach some ses- 
sions at the campuses and because use of a computer 
became part of the course. The students used remote 
terminals installed at their campuses and connected by 
conventional telephone lines to two business computers 
(C-E-I-R’s GE 265 and GE 420) in Bethesda, Md. Each 
student was assigned classwork to be done with the 
computer. At Hood each student was also required to 
solve a problem of his own choosing by means of it. The 
course was again followed by computer experience for 
selected students and faculty members at NBS. 

This program demonstrated how a small college can 
develop capability to teach a course in computer program- 
ming and use and especially that it can offer the class 
access to a computer. The essential requisites are the aid 
of nearby computer professionals and a time-shared com- 
puter service near enough so that telephone toll charges 
are minimized. In the case of the Hood cooperative ven- 
ture computer charges were about $3500 for an academic 
year, rent for three teletypewriter terminals $1800, and 
telephone bills about $1000. Economies that helped make 
this possible were use of nonprime computer time, locat- 
ing one of the terminals to serve two adjacent campuses, 
and minimizing computer time by encoding programs on 
punched tape for fast input to the computer. 

The college curriculum is not the sole beneficiary of 
such a program. The computer industry benefits, obvi- 
ously, from the output of computer professionals and 
especially of computer-oriented business people and scien- 
tists—both physical and social. And since the terminals 
were available for use by the faculty and students other 
than those taking the current course, they became useful 
facilities for the campuses. 

The present academic year’s course is being held at 
three of the campuses for students from the participating 
colleges. None of the courses is any longer dependent on 
the Bureau in any way. 


1 Willis, Phyllida M., and Fox, Margaret R., Computers for the inex- 
perienced and impecunious: time-sharing computers for liberal arts colleges, 
Liberal Education, LV, 545-550 (Dec. 1969). 
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CAUSE 

AND 
PREVENTION 
OF 
MICROFILM 
BLEMISHES 


Two types of microfilm blemishes are 
illustrated in these two microfilm 
enlargements. 
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A COMPREHENSIVE StTupy, by C. S. 
McCamy and C. I. Pope of the NBS 
Institute for Basic Standards, has re- 
vealed that gases evolved from paper 
and paper-lined storage cartons are 
responsible for the formation of blem- 
ishes on processed microfilm.: Dis- 
placement of image silver has been 
pin-pointed to an oxidation-reduc- 
tion reaction caused by peroxide and 
other gases. The blemishes have be- 
come known, therefore, as “redox 
blemishes.”” Fortunately, the study 
has also indicated that simple pre- 
cautionary measures may be taken 
to eliminate redox blemishing. 
Several years ago, there were re- 
ports of the formation of spots or 
blemishes on processed microfilm. As 
a great deal of information is stored 
on microfilm, this was cause for alarm 
among film manufacturers, archivists, 
Government agencies, and other rec- 
ords-keeping concerns. The extent of 
the concern is illustrated by the num- 
ber of agencies that sponsored the 
research to solve the problem. These 
were the National Archives and Kec- 
ords Service, the Library of Con- 
gress, the Social Security Adminis- 


Dr. Saylor’s freezing staircase apparatus for obtaining ultrapure material. The drawing shows t 
liquid (wavy lines) and solid (dots). The same area of the photograph shows the liquid as shades 
of impurities—the darker the liquid, the more impurities—while the solid material is white hav 


tration, the Navy Bureau of Weapons, 
and the Adjutant General’s Office of 
the Department of the Army. In addi- 
tion, the National Microfilm Associ- 
ation solicited and secured financial 
support from the Bell and Howell 
Company, E. I. DuPont de Nemours 
and Company, Dynacolor Corpora- 
tion, International Business Ma- 
chines, Minnesota Mining and 
Manufacturing Company, Recordak 
Corporation, University Microfilms, 
and Xerox Corporation. 

When it became apparent that blem- 
ish formation was a widespread prob- 
lem, a field survey ? was conducted 
in which 100 trained inspectors ex- 
amined over 7400 roles of microfilm 
in different Government agencies. 
More than 370 000 observations were 
recorded and then statistically ana- 
lyzed at NBS. Among the findings of 
the survey were: blemishes existed in 
6 different types; blemish formation 
was more severe in humid storage 
areas; films stored in metal containers 
were practically blemish free; films 
stored in air-conditioned areas were 
less prone to blemish; and, when 
there were no leaders on the film 


rolls, blemish formation was 2 to 3 
times as severe as when film rolls had 
leaders of approximately 1.5 meters. 
These factors tended to confirm the 
theory that products evolved from the 
paper storage cartons were respon- 
sible for blemish formation. Hydrogen 
peroxide is evolved as paper degrades 
and the rate of this reaction increases 
with the concentration of hydrogen 
peroxide. To simulate this natural 
storage condition in the laboratory, 
paper was immersed in a 5 percent hy- 
drogen peroxide solution for thirty 
minutes, dried, and then sealed in jars 
with specimens of films at approxi- 
mately 80 percent relative humidity. 
These films developed all the naturally 
occurring blemishes within 30 days. 
While this apparently confirmed 
the theory of peroxide induced blemish 
formation, other observations were not 
explained. Studies elsewhere,* for ex- 
ample, had revealed that films fixed 
in solutions containing small concen- 
trations of iodide ions resisted blem- 
ish formation in actual storage. Such 
films, however, did form blemishes in 
laboratory exposures to peroxide- 
treated paper. This suggested that fac- 


ases of a material during purification: 
ey indicating the varying amounts 
)» impurities. 


tors other than peroxide were 
involved. 

Further laboratory work was under- 
taken, which revealed that formalde- 
hyde and formic acid were also 
evolved from the paper cartons. This 
work emphasized the fact that the sus- 
ceptability of films to blemish for- 
mation in the presence of peroxide is 
conditioned by other factors. 

The silver grain, as formed in the 
gelatin matrix during development, is 
inherently unstable. In the normal 
photographic process, silver filaments 
become coated with sulfur atoms dur- 
ing fixation. It is this coating that 
stabilizes the grain structure. Films 
fixed a relatively long time and films 
retaining a small amount of hypo after 
washing acquire more sulfur and have 
been found to be quite resistant to 
blemish formation when they are ex- 
posed to peroxides, even at high 
humidity. 

It was also found that when silver 
is oxidized and reduced in the pres- 
ence of chloride ions, the reduced sil- 
ver becomes incorporated with silver 
chloride in a colloidal form. Labora- 
tory demonstrations have shown that a 
reddish colored colloidal silver is 
formed by the reaction of hydrogen 
peroxide with pure metallic silver in 
the presence of a small concentration 
of chloride ions. The characteristic 
color of the blemishes has been attrib- 
uted to the presence of this colloidal 
material. 

This suggested an investigation into 
the effects of chlorine in the wash 
water on film stability. It was found 
that films washed in distilled water 
were faded by peroxide attack but 
typical blemishes did not form. A 
small concentration of chlorine, there- 
fore, appears to be essential for for- 
mation of typical blemishes. 

The study also revealed that the in- 
cidence of spots increased with the 
optical density of the image. In one 
experiment, a step tablet exposed to 
peroxide-treated paper developed 
blemishes on all steps having densities 
of 0.58 or more; none, however, 
formed at densities of 0.43 or less. The 
incidence of blemish formation also 


increased for each step above 0.58. 

While the differences in blemishing 
on various brands of film were not 
significant, the processing equipment 
was found to be an important factor. 
In fact, the formation of blemishes 
on film processed by a particular ma- 
chine so out-weighed the other statis- 
tics in the survey that it became 
necessary to run a second analysis 
without these data. Fortunately, this 
type of machine is no longer on the 
market. 

Results of the study have indicated 
several precautionary measures that 
may be taken to prevent blemish 
formation: 


1. Use safety base permanent record 
film as specified in the ANSI 
(formerly USASI) specifications 
for photographic films for perma- 
nent records. 

2. Use no higher densities than are 
required for the intended purposes 
and use dark characters on a light 
background if this is feasible. 

3. Residual thiosulfate concentration 
should not exceed 1 microgram per 
square centimeter, but should be 
greater than zero. The optimum con- 
centration appears to be about 0.5 
microgram per square centimeter 
in a clear area. 

4. Keep processing machinery and 
film clean. 

5. Avoid scratching film. 

6. Store films in containers made of 
inert materials, such as metals or 
plastics of proven quality. With 
good ventilation and clean air, the 
containers need not be sealed. 

7. Do not permit storage temperature 
to exceed 70 °F nor the relative 
humidity to exceed 40 percent. 

8. Avoid wide-range cycling of tem- 
perature and humidity, since this 
accelerates the imbibition of gas- 
eous contaminants. 


1McCamy, C. S., and Pope, C. I., Redox 
blemishes, their cause and prevention, presented 
at the National Microfilm Association Meeting 
held May 7, 1969, Boston, Mass. 

2McCamy, C. S., Wiley, S. R., and Speckman, 
J. A., A survey of blemishes on processed micro- 
film, J. Res. Nat. Bur. Stand. (U.S.), 73A, 79 
(1969). 

3 Henn, R. E., Wiest, D. G., and Mack, B. D., 
Microscopic spots in processed microfilm: the 
effects of iodide, Phot. Sci. Eng. 9, 121 (1965). 


105 


PATENTS GRANTED 
ON NBS INVENTIONS 


Royalty-Free, Nonexclusive 
Licenses Available 


Inventions often result from the research and develop- 
ment performed at the Bureau. To ensure that NBS in- 
ventions having potential commerical use are made avail- 
able to the public without the payment of patent royalties, 
NBS—or the Government agency that sponsored the NBS 
research leading to an invention—files patent applications 
on the inventions and grants royalty-free, nonexclusive 
licenses under the resulting patents to qualified manu- 
facturers. 

Patents recently awarded to NBS inventors are briefly 
described below. Manufacturers interested in obtaining 
a license under one or more of the patents should address 
a request to the Office of the General Counsel, U.S. De- 
partment of Commerce, Washington, D.C. 20230, unless a 
different administering office is indicated. Copies of the 
patents may be obtained from the U.S.Patent Office, Wash- 
ington, D.C. 20231 for 50 cents each. 


Optical Distance Measuring Equipment Utilizing 
Two Wavelengths of Light in Order to Determine 
and Compensate for the Density of the Air 
M. C. Thompson, Jr., and L. E. Wood, U.S. Patent No. 
3,437,820, April 8, 1969. 

The instrument covered by this patient measures geo- 
detic distances and automatically corrects the measure- 
ments for atmospheric index of refraction. A beam of 
light having two different wavelength components is 
generated, modulated with a radiofrequency signal, 
transmitted over the path to be measured, and returned 
to the sending station. The received beam is divided into 
the two components and the modulation on each is 
detected. (The phase difference between these detected 
signals is proportional to the average density of the 
atmosphere along the light path.) The detected signals 
and the original modulating signal are frequency and 
phase multiplied and mixed in a special circuit that 
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provides a signal proportional to the length of the path, 
corrected for the refractive index of the path. 


Radio-Optical Refractometer for Measuring Inite- 
grated Water Vapor Refractivity 
M. C. Thompson, Jr., and L. E. Wood, U.S. Patent 
No. 3,437,821, April 8, 1969. 
The measurement of the average radio refractive index 
of a radio propagation path (e.g., in a tracking system) 
is difficult because the atmospheric water vapor is 
usually irregularly distributed along the path. This 
patent covers a refractometer that directly measures the 
average or integrated contribution of the water vapor 
to the refractive index by simultaneously transmitting 
a radio signal and on optical signal over the path. 
At the far end of the path, these signals are received 
and the difference in their times of arrival is measured 
in a circuit that yields a signal proportional to the water 
vapor refractivity. 


Purification By Selective Crystallization and Remelt 
C. P. Saylor, U.S. Patent No. 3,449,087, June 10, 1969. 
This patent protects a continuous process for purify- 
ing materials by liquid-solid-liquid transformations. 
The material is contained between two spaced transverse 
boundaries in a tubular receptacle; the two regions 
near the boundaries and an interconnecting zigzag 
region are maintained relatively hot while the remain- 
ing regions are maintained relatively cold. The recep- 
tacle and the two boundaries are then moved relative to 
each other, causing the frozen zones in the cold regions 
to melt on one edge and grow on the other. Feed ma- 
terial is added to the zigzag region, pure material is 
withdrawn from one of the hot boundary regions, and 
the impurities are withdrawn from the other hot bound- 
ary region. The receptacle may take a variety of forms, 
as illustrated in the patent. 
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Double Piston Gage 

E. C. Lloyd, U.S. Patent No. 3,464,256, September 2, 
1969. 

Deadweight-loaded piston gages, which are widely used 
to calibrate fluid pressure instruments, cannot measure 
pressures down to zero absolute because of the tare 
weight of the piston. However, the double piston gage 
protected by this patent overcomes this limitation by 
using one piston to establish a reference pressure that 
is applied to the lower side of the second piston. The 
unknown pressure is applied to the upper side of the sec- 
ond piston, which is then loaded with weights to obtain 
equilibrium. Because the weights alone can be adjusted 
to balance the reference pressure, the unknown pressure 
clearly can approach zero absolute pressure. The patent 
also covers a sensitive mechanism for maintaining the 
reference pressure (and, if desired, also the “unknown” 
or calibrating pressure) at a constant value. 


Wind Driven Generator 


W. Hakkarinen, U.S. Patent No. 3,473,038, October 14, 
1969. 

This patent covers a wind-driven electric generator 
especially adapted for use at sea, as on a buoy. It avoids 
the use of slip rings or brushes by utilizing a disk-type 
stator secured to a fixed hollow shaft, where the leads 
from the stator are carried through the shaft. A hous- 
ing containing a permanent-magnet rotor rotates on 
the shaft. Fan blades making an angle of about 45° 
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with the shaft are secured to the housing and are rein- 
forced with a number of concentric rings. The fan re- 
sponds to omnidirectional winds, causing the rotor to 
generate a current in the stator windings. 
Administering Office: Patent Counsel, Department of 
the Navy, Washington, D.C. 20360 


Apparatus for Measuring the Energy and Current 


of an Accelerator Electron Beam Including 
Apertured Incident and Exit Electrodes 

J. W. Motz, U.S. Patent No. 3,447,023, November 4, 
1969. 

This instrument measures both the energy and current of 
an accelerator beam—independently of the accelera- 
tor—by placing a metal foil across the path of the beam. 
The beam scatters and emits electrons from both sides 
of the foil; certain groups of these electrons are col- 
lected by two apertured electrodes positioned on op- 
posite sides of the foil. The thickness of the foil and the 
geometry and electric potentials of the electrodes are 
arranged so that the electrodes collect those electrons 
related to the energy and current of the primary beam. 


Electrothermic Instruments for Measuring Voltage 


or Current 

M. C. Selby, U.S. Patent No. 3,487,305, December 30, 
1969. 

The instruments covered by this patent measure voltage 
or current at frequencies to 10 GHz. This is done by de- 
tecting the resistance changes in two half-disk-shaped 
conductive films deposited on an insulating disk that 
is mounted in a coaxial transmission line. As the films 
absorb some of the radiofrequency power flowing 
through the line, they become hot, and thereby increase 
in resistance. The resistance increase of the films is 
measured by well-known bolometric bridge techniques. 


Electronic Fault Finding System Using Acceptable 


Limits Testing 

G. Shapiro, G. J. Rogers, and O. B. Laug, U.S. Patent 
No. 3,490,041, January 13, 1970. 

Using this system, a person unskilled in electronic 
maintenance can quickly locate, and then replace, de- 
fective modules in malfunctioning electronic equipment. 
This is done by plugging a special hand-carried test 
instrument into an array of test sockets, following the 
sequence indicated on the sockets. Each socket has a 
passive transformation network that extracts com- 
parison and/or sampling signals from its assigned mod- 
ule. The instrument compares and evaluates these sig- 
nals and indicates—by a green or red light—whether 
the module is performing within acceptable limits. If 
the technician chooses to conduct the tests in an arbi- 
trary order and encounters a condition wherein a valid 
fault determination may not be made, a white light is 
illuminated. 


107 


The NSRDS was established to make critically evaluated 
data in the physical sciences available to science and tech- 
nology on a national basis. The NSRDS is administered 
and coordinated by the NBS Office of Standard Reference 
Data. 


CURRENT NSRDS PUBLICATIONS LIST 


A list of the publications issued by the NSRDS as of 
April 1, 1970, is now available. The list includes those pub- 
lications that may be ordered from the Superintendent of 
Documents, those NSRDS-associated publications avail- 
able through the Clearinghouse for Federal Scientific and 
Technical Information, those distributed only by the Office 
of Standard Reference Data, and those obtainable else- 
where. The publications list and order forms may be re- 
quested from Information Services, Office of Standard 
Reference Data, Room A521 Administration Building, 
National Bureau of Standards, Washington, D.C, 20234. 


i i ea ae 


Current publications of the NSRDS program are exhibited on 
shelves in the Library of the Office of Standard Reference Data. 

L. H. Gevantman, Program Manager for Chemical Kinetics and 
Solid State Properties, and Gertrude Sherwood, Literature Chemist, 


check data in NSRDS publications to answer a query received 
by the Office. 


ATOMIC TRANSITION PROBABILITIES 
NBS Special Publication 320, Bibliography on Atomic 
Transition Probabilities, January 1916 through 19691 
($1.25, SD Catalog No. C13.10:320), by B. M. Miles and 
W. L. Wiese, is the latest publication from the NSRDS 
Atomic Transition Probabilities Data Center. It is a selec- 
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tive, revised and updated bibliography, including new 
references up to July 1, 1969. The listed papers, except for 
a number of comprehensive articles, are arranged ac- 
cording to elements and stages of ionization. In addi- 
tion to the literature reference, the employed experimental 
or theoretical method is indicated. For the 20 lightest ele- 
ments and Ba 1 and U1, the literature is presented on a 
critically selected basis. To keep the bibliography to a 
compact size a number of comprehensive papers that con- 
tain numerical results throughout extended isoelectronic 
sequences are listed in a separate section. Also included in 
this bibliography is a supplementary list of selected im- 
portant papers dealing with the subject of transition proba- 
bilities from a general point of view. 


MENDELEEV SYMPOSIUM 


Until her retirement from NBS on October 1, 1968, 
Dr. Charlotte Moore Sitterly was for many years in charge 
of the Bureau’s program on Atomic Energy Levels. Dr. 
Sitterly, now serving as a consultant on Atomic Energy 
Levels, was invited to present a paper at the Mendeleev 
Symposium in Italy in September 1969. Dr. Sitterly’s 
paper was entitled, “The Periodic Table Interpreted from 
Atomic Spectra.” 

The Symposium, which featured “Periodicities and 
Symmetries in the Elemental Structure of Matter,” was 
arranged jointly by the Accademia Nazionale de Lincei 
and the Accademia delle Scienze di Torino, in honor of 
the one-hundredth anniversary of the discovery of the 
periodic system of the elements by Mendeleev. The meet- 
ing was held in Torino, Sept. 15-18 and in Rome, Sept. 19- 
21, 1969. 

While many of the speakers talked on nuclear structure, 
Dr. Sitterly stressed the striking regularities in atomic 
spectra that describe the outer structure of atoms to illus- 
trate vividly the order that exists throughout the periodic 
table. She showed many examples of spectral regularities 
based on data contained in the Bureau’s publications on 
Atomic Energy Levels. These regularities embodied the 
well known series in spectra, coupling schemes, Zeeman 
patterns, ionization potentials, and the like. The similari- 
ties in spectra along isoelectronic sequences and in those 
of elements arranged vertically in the periodic table were 
illustrated by Grotrian diagrams taken from her publica- 
tion NSRDS-NBS-23, Partial Grotrian Diagrams of Astro- 
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physical Interest + (55 cents, SD Catalog No. C13.48:23). 

She presented an interesting summary of atomic lines 
in spectra of the elements H through Ni identified in the 
solar spectrum, including a discussion of Edlén’s work 
on the origin of the coronal lines. The intervals of meta- 
stable terms along isoelectronic sequences studied by 
Edlén explain familiar coronal lines observed in the ac- 
cessible region as due, for example, to forbidden tran- 
sitions in [S vu], [Ar x], [Ca xm] and other high- 
ionization spectra of familiar elements. Another subject of 
great interest covered by Dr. Sitterly was the ultraviolet 
solar spectrum. Here the highest stages of ionization de- 
tected thus far are from lines identified as permitted 
transitions in the spectra Fe xxvi and Ni Xxvil. 

Dr. Sitterly noted that the ground terms in the first and 
second spectra of the lanthanide and actinide groups of 
rare earth spectra also reveal interesting regularities. Many 
of these spectra are extremely complex and difficult to 
interpret. She reported encouraging progress in work on 
the analyses of the spectra needed for the preparation of 
Atomic Energy Levels, NBS Circular 467, Vol. 4,? which 
will cover the rare earth spectra. 

Interest was expressed in the spectroscopic programs in 
progress at NBS and, in particular, in the publications 
resulting from this work. The most recent publication is 
the fourth section of her Bibliography on the Analyses of 
Optical Atomic Spectra, NBS Special Publication 305-4 * 
(August 1969, 55 Cents, SD Catalog No. C13.10:360-4) . 
This section summarizes the literature references on atomic 
spectra of the rare earths. 


NUMERICAL DATA IN ASTROPHYSICS 


The Executive Committee of the International Astro- 
nomical Union has formed a Working Group to consider 
the problem of “Numerical Data in Astrophysics.” Dr. 
C. M. Sitterly has been requested to act as Chairman of 
the Group. The mission of the Working Group is to make 
constructive suggestions to meet present and future de- 
mands for reliable numerical data in many specialized 
fields in astronomy and astrophysics. 

The Fourteenth General Assembly of the Union will be 
held in Brighton, England, in August 1970, during which 
time the Group will hold its first meeting. On this oc- 
casion, when specialists around the world are gathered 
together, the group will consider ways to stimulate cooper- 
ation among the various Commissions within the Union 
regarding Information Centers on topics of common in- 
terest. It is making an investigation of: 

1. Existing information centers in the fields of astron- 
omy and astrophysics that are functioning well and operat- 
ing on a continuing basis. 

2. Information centers that are in the initial stage of 
operation and the means to encourage their development. 

3. Specialized fields in which additional centers should 
be established. 
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Efforts similar to those of this Working Group have 
been made in spectroscopy where Inter-Union ties in 
physics, chemistry and astronomy, and liaison with 


CODATA are maintained. 


EDIT INSERTION PROGRAMS 


NBS Technical Note 500, Edit-Insertion Programs for 
Automatic Typesetting of Computer Printout * (60 cents, 
SD Catalog No. C13.46:500) by C. G. Messina and J. Hil- 
senrath is the latest publication from the Data Systems 
Design Group of the Office of Standard Reference Data. 

The ease with which a computer is able to prepare a 
permuted title index has resulted in the proliferation of 
such indexes. Usually these indexes are produced by a 
photoreduction of the computer print-out. Often, the 
quality of the printed index leaves much to be desired. 
Even when extreme care is taken to make the text legible, 
the pages are not usually in the correct proportion for a 
printed page of standard size. Program listings are more 
often than not reproduced with marginal clarity. 

A technique for automatic typesetting of program list- 
ings and KWIC indexes permits production of a page with 
so-called “graphic arts” quality. A suitably selected type- 
face and size and a corresponding appropriate page depth 
(number of lines per page) offers additional opportunity 
for economy of space and money as well as improved 
readability. 

A technique for automatic typesetting of tables direct 
from magnetic tapes was developed at NBS by W. R. 
Bozman in 1962. Since that time several books of data 
have been produced by this method. The production of 
each of these books entailed the preparation of special 
programs requiring the services of a programmer experi- 
enced in machine language programming and _ having 
detailed knowledge of the operation of the Linofilm 
machine. 

In recent months the Data Systems Design Group of 
the NBS Office of Standard Reference Data has addressed 
itself to the problem of preparing a series of general pur- 
pose programs for text preparation, editing, and photo- 
composition. NBS Technical Note 500 describes the two 
programs that enable any computer user to prepare 
magnetic tapes for phototypesetting program listings, 
KWIC indexes, and cther material normally run on a line 
printer. 

SETLST and KWIND are FORTRAN programs that 
accept a card deck or Fortran records on magnetic tape 
and insert the appropriate flags and shift symbols re- 
quired by many of the “standard” typesetting programs 
associated with phototypesetting devices. The programs 
are specialized to the particular application; the type- 
setting device and associated programs; and to the de- 
sired typeface, by means of control cards and substitution 
tables supplied at run time. Examples are shown of appli- 
cations to program listings, KWIC indexes, and normal 
computer output. When the input is in tabular form, the 
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NEW NBS-NIH METHOD 


IMPROVES FOURIER TRANSFORM NMR 


A New NMR MErTHop? cooperatively developed by sci- 
entists at the National Bureau of Standards and the Na- 
tional Institutes of Health reduces the time required to 
obtain some spectra from as much as 100 hours to several 
minutes. T. C. Farrar (NBS), E. D. Becker (NIH), and 
J. A. Ferretti (NIH) have demonstrated that the equilib- 
rium magnetization of nuclei with long spin-lattice relax- 
ation times may be restored rapidly. Called “driven 
equilibrium Fourier transform”’—DEFT—their method 
takes full advantage of Fourier transform spectroscopy, a 
technique that has significantly improved the signal-to- 
noise ratio of high resolution NMR spectra. 

The Fourier transform experiment consists of apply- 
ing a radiofrequency pulse to a sample, measuring as a 
function of time the free induction signal resulting from 
the nuclear spins in the sample, and performing a Fourier 
transformation on the signal to provide a high resolution 
spectrum. However, application of this technique to nuclei 
with long spin-lattice relaxation times (T,) has been 
hampered by the fact that these nuclei do not quickly 
return to equilibrium magnetization after a pulse is ap- 
plied; and a second pulse cannot be applied until mag- 
netization is restored. Therefore, accumulation of spectral 
information is limited to that short interval of time when 
the nuclei are in equilibrium magnetization and before 
the free induction signal attenuates. 

The DEFT method, on the other hand, permits rapid 
pulse rates by forcing the nuclei back to equilibrium 
magnetization with virtually no attenuation of the signal 
A 180° refocussing pulse is applied at time + immedi- 
ately after decay of the initial signal. Because decay of 
the signal due to field inhomogeneity is largely reversible,” 
at time 27 the refocussing causes an “echo”—two signals 
back to back. In the DEFT method, precisely’ at the peak 
of echo when the nuclei are again in phase, a 90° pulse 
is applied restoring magnetization. Exactly how much the 
NMR signal is enhanced depends upon T,, the spin-spin 


Drs. Tom Farrar of NBS and Regitze Shoup of the Molecular 
Biophysics Section at NIH discuss their interpretation of a*C 
spectrum. Such spectra, which can now be obtained in only minutes 
with DEFT NMR, are esseniial to NIH scientists in their 
investigations of biological molecular structures. 


relaxation time (T.), and the effect of diffusion in a 
magnetic field gradient. 

DEFT NMR promises to be a powerful technique in 
enhancing signals for many nuclei of spin 1/2 that have 
long T, and T., low sensitivity, and in some cases occur 
at low natural abundance. In addition to the “C nuclei 
being studied by the NBS—NIH scientists to learn more 
about biological molecular structures, suitable nuclei in- 
clude 7°N, *’Fe in diamagnetic compounds, **P, and 1°W. 


1 Becker, E D., Ferretti, J. A., and Farrar, T. C., Driven equilibrium 
Fourier transform spectroscopy: A new method for NMR signal enhance- 
ment, J. Am. Chem. Soc. 91, No. 27, 7784-7785 (Dec. 1969). 

2 Hahn, E. L., Phys. Rev. 80, 580 (1950). 


NSRDS Continued 


program permits more sophisticated operations including 
rearrangement, removal of trailing blanks, typeface 
changes between columns, etc. These programs can handle 
any records that can be read by a FORTRAN READ 


statement under an “A” format control. 


‘Order by the SD Catalog number from the Superintendent of Docu- 
ments, U.S. Government Printing Office, Washington, D.C. 20402, for the 
price indicated. 

2 The first three volumes of Atomic Energy Levels may be ordered from 
the Superintendent of Documents, U.S. Government Printing Office, 
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Washington, D.C. 20402, by the SD Catalog Nos. for the prices indicated: 
Volume I, 7H—*8V, Nat. Bur. Stand. (U.S.), Circ. 467 (1949, $5.50; SD 
Catalog No. C13.4:467/Vol. I}; Volume II, #Cr—*Nb, Nat. Bur. Stand. 
(U.S.), Circ. 467 (1952, $4; SD Catalog No. C13.4:467/Vol. ID; and 
Volume III, **Mo—*La and 7Hf—8Ac, Nat. Bur. Stand. (U.S.), Circ. 467 
(1958, $3; SD Catalog No. C13.4:467/Vol. III). 

® The four sections of Bibliography on the Analyses of Optical Atomic 
Spectra may be ordered from the Superintendent of Documents, U.S. Gov- 
ernment Printing Office, Washington, D.C., 20402, by the SD Catalog Nos. 
for the prices indicated: Section 1, Nat. Bur. Stand. (U.S.), Spec. Publ. 
306-1 (Sept. 1968, $1; SD Catalog No. C13.10:306-1); Section 2, Nat. Bur. 
Stand. (U.S.), Spec. Publ. 306-2 (Feb. 1969, 60 cents; SD Catalog No. 
C13.10:306-2); Section 3, Nat. Bur. Stand. (U.S.), Spec. Publ. 306-3 
(May 1969, 50 cents; SD Catalog No. C13.10:306-3); and Section 4, Nat. 
Bur. Stand. (U.S.), Spec. Publ. 306-4 (Aug. 1969, 55 cents; SD Catalog 
No. C13.10:306-4). 
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FLEXIBLE CURRENT 
COMPARATOR SYSTEM 
for Calibration 

of Current Transformers 


A portable current comparator system* has been de- 
veloped at the NBS Institute for Basic Standards that is 
capable of calibrating current transformers at all ratios 
up to 10 000/5 and at secondary currents up to 20 amperes 
(four times rated current). Developed by T. M. Souders 
of the Electricity Division, the system is estimated to be 
accurate within 5 ppm at ratios up to 1200/5, beyond 
which the calibration accuracy of a reference transformer 
must be included. The device should prove useful in stand- 
ards laboratories for calibrations of current transformers 
at all ratios while requiring only one calibrated reference 
transformer. Previously, numerous reference transformers 
were needed for calibrations at the higher ratios. 

Current transformers are used to extend the measure- 
ment of ac currents to several thousand amperes. Their 
most extensive application is in circuits used for measur- 
ing power and energy at or near 60 Hz. Introduction of 
the current transformer as part of a measurement system, 
however, requires that it be calibrated; that is, its errors in 
ratio and phase angle need to be determined. 

Recent development of the current comparator by the 
National Research Council of Canada has made possible 
more accurate methods of current transformer calibra- 
tion, and a measurement system incorporating a current 
comparator for ratios up to 1200/5 at rated current is 
commercially available. 

For standards laboratories, however, particularly those 
associated with the power industry, there is an increasing 
need to extend the capabilities of such a transformer cali- 
bration system to include more accurate measurements 
of all ratios up to 10 000/5 and to accommodate overload 
currents up to four times the rated current. The NBS 
apparatus was designed to meet this need. 

Principal elements in the system are a current com- 
parator of unique design and a network for measuring 
and injecting an error current to balance the comparator. 
The current comparator is essentially an ampere-turn- 
balance detector. In operation, zero voltage at the ter- 
minals of a detection winding indicates zero flux in the 
magnetic core upon which it is wound, and correspond- 
ingly zero net magnetomotive force (mmf) imposed on 
the core by three other windings. Two of these windings, 
called ratio windings, carry the opposing currents to be 
compared. The third winding (error winding) carries the 
small error current necessary to establish ampere-turn 
balance. A device of this design, having no flux in the 
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ale M. Souders of NBS calibrates a current transformer (center) 
with a recently developed current comparator (device 


at left) system. 
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Schematic diagrams of the current comparator developed at NBS 
to calibrate current transformers. TOP: Mode A operation is 
used for ratios up to 1200/5. The ratio of the auxiliary transformer, 
current comparator, and test transformer are all equal. 
BOTTOM: Mode B operation is used for calibration up to and 
beyond 10 000/5. The comparator ratio equals the refereice ratio 
divided by the test ratio. 
core at balance, is not subject to the sources of errors 
commonly associated with current transformers, and 
therefore considerably greater accuracies can be attained. 
The comparator system design permits operation in 
either of two modes, spanning the entire range of ratios 
normally encountered in current transformer calibra- 
tion. In mode A, the current comparator is connected 
in series with the test transformer for direct ratio com- 
parisons of the test transformer primary and secondary 
currents. An auxiliary transformer of the same nominal 
ratio as the test transformer is incorporated to supply 
power to the comparator circuit, thus eliminating the load- 
ing effects of the current comparator on the test instru- 
ment. In operation, the measuring circuit is adjusted to 
supply and measure the test transformer error current 
necessary to balance the comparator. Operating in this 
mode, ratios up to 1200/5 can be directly measured. 
In mode B, higher ratios are accommodated by com- 
paring the transformer under test with a reference trans- 
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former. The current comparator is used to compare the 
secondary currents of the respective transformers, both 
being energized by the same primary current. Because the 
turns ratio of the current comparator can be adjusted, it 
is not necessary that the test and reference transformers 
have the same nominal ratio. For example, a 1200/5 
ratio reference transformer can be used to calibrate a 
2400/5 transformer by selecting a comparator turns ratio 
of 14. Accordingly, several test transformer ratios can 
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AC-DC TRANSFER STANDARDS 
CALIBRATED AT AUDIO-FREQUENCIES 


As a new service, the Bureau is offering increased cali- 
bration accuracy for ac-dc transfer standards, on request. 
The ac-de differences of high-grade thermal converters 
(thermoelements) for current measurements from 5. to 
50 mA can now be determined by direct comparison with 
the basic NBS ac-dc transfer standards to 5 parts per mil- 
lion (ppm) from 20 Hz to 20 kHz, and to 10 ppm from 20 
kHz to 50 kHz, at twice the normal fees given in NBS Spec. 
Publ. 250.1 (The previously stated uncertainty was 0.02 
percent for both frequency ranges.) The dc reversal dif- 
ferences of the converters must be less than 100 ppm and 
the ac-dc differences less than 50 ppm.” 

The ac-de differences of high-grade thermal voltage con- 
verters of the coaxial type, having plug-in series resistors 
for one or more thermoelements to form ranges from 1 to 
600 volts, can now be evaluated to 20 ppm from 20 Hz 
to 20 kHz, and to 30 ppm from 20 kHz to 50 kHz, also at 
twice the normal fees in NBS Spec. Publ. 250.1 (The pre- 
viously stated uncertainties were 0.01 and 0.02 percent, 
respectively.) The dc reversal differences must be less than 
200 ppm and the ac-dc differences less than 100 ppm. The 
design should permit intercomparisons between ranges by 
the user. If such intercomparisons are made, initial tests 
at NBS are recommended only for the lowest, middle, and 
highest ranges to provide tie points and to verify the ac- 
curacy of the user’s intercomparison (step-up) procedures.. 
Any relative changes in the converters can be detected 
by subsequent periodic intercomparisons in the user’s lab- 
oratories. If no changes are observed, retests at NBS 
should not be necessary. 

More conventional thermal voltage converters, which 
cannot be self-checked in this way by the user, can now 
be calibrated at NBS to 50 ppm from 20 Hz to 20 kHz 
and 100 ppm from 20 kHz to 50 kHz at the normal fees in 
NBS Spec. Publ. 250.1 The user of such a converter should 


compare it periodically with another ac-dc transfer stand- 
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be measured with only one reference ratio required. In 
this mode, the accuracy is governed by the accuracy to 
which the reference transformer is known. 

The comparator allows operation in either mode with 
no change in the measuring circuit. By incorporating feed- 
back amplifier circuitry, the comparator was made self 
balancing, offering additional advantages and flexibility. 


1 For further details, see Souders, T. M., A wide range comparator system 
for calibrating current transformers, IEEE Transactions (in press). 


STANDARDS AND CALIBRATION 


ard or check it by measuring a stable ac voltage stand- 
ard with adjacent ranges of the converter. 


STANDARD FREQUENCY AND TIME BROADCASTS 


High-frequency radio stations WWV (Fort Collins, 
Colo.) and WWVH (Maui, Hawaii) broadcast time sig- 
nals on the Coordinated Universal Time (UTC) system 
as coordinated by the Bureau International de |’Heure 
(BIH), Paris, France. The NBS time scale, UTC (NBS), 
and the U.S. Naval Observatory time scale, UTC(USNO), 
are jointly coordinated to within +5 microseconds. The 
UTC pulses occur at intervals that are longer than one co- 
ordinate second by 300 parts in 10° during 1970, due to an 
offset in carrier frequency coordinated by BIH. To main- 
tain the UTC scales in close agreement with the astrono- 
mers’ time, UT2, phase adjustments are made at 0000 
hours Greenwich Mean Time (GMT) on the first day of a 
month as announced by BIH. There will be no adjustment 
made on June 1, 1970. 

The low-frequency radio station WWVB (Fort Collins, 
Colo.) broadcasts seconds pulses without offset to make 
available to users the standard of frequency so that abso- 
lute frequency comparisons may be made directly, follow- 
ing the Stepped Atomic Time (SAT) system. Step time 
adjustments of 200 ms are made at 0000 hours GMT on the 
first day of a month when necessary. BIH announces when 
such adjustments should be made in the scale to maintain 
the seconds pulses within about 100 ms of UT2. There will 
be no adjustment made on June 1, 1970. 

NBS obtains daily UT2 information from forecasts of 
extrapolated UT2 clock readings provided by the U.S. 
Naval Observatory with whom NBS maintains close 
cooperation. 


1 For a complete list of fees, see Calibration and Test Services of the 
National Bureau of Standards, Nat. Bur. Stand. (U.S.), Spec. Publ. 250 
(1968 ed., $1.75; SD Catalog No. C13.10:250). The normal fees for these 
services are listed under items 211.033a, b, and c. 

2 For details of the procedure and discussion of the errors, see Hermach, 
F. L., and Williams, E. S., Thermal converters for audio-frequency voltage 
Ces of high accuracy, IEEE Transactions, IM-15, 260-268 (Dec. 
1966). 
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CONFERENCE PUBLICATION 2, 


NATIONAL CONFERENCE ON WEIGHTS AND MEASURES 
55th Annual Meeting to Stress Consumer Affairs 


The 55th National Conference on Weights and Meas- 
ures will be held in Salt Lake City, Utah, July 12-17, 1970. 
More than 500 delegates—State and local weights and 
measures officials, Federal officials, and industry repre- 
sentatives—are expected to attend. The theme of this 
year’s Conference will be “The Challenge of the 70’s.” 

Founded and sponsored by the National Bureau of 
Standards, the National Conference on Weights and Meas- 
ures is one of the principal forums for discussion of 
consumer affairs in the Nation. It is the meeting ground 
for all levels of government concerned with weights and 
measures administration, industries associated with weigh- 
ing and measuring equipment and packaging, and indus- 
tries that offer their products for sale in weighed and 
measured quantities. The concern of the Conference is 
protecting both buyer and seller from short measure, 
which defrauds the buyer, or from long measure, which 
deprives the seller of his just profit. To this end, the Con- 
ference considers both weights and measures laws and 
regulations and the technology of weighing and measuring. 

Some of the topics to be discussed at the Conference 
include: Packaging and Labeling, Weighing Technology, 
Measuring Technology, Impact of Consumerism on 
Weights and Measures Organizations, Metric Study High- 
lights, and Management Assistance to the States. 

A number of distinguished speakers and guests will be 
present, including Lewis M. Branscomb, NBS Director. 

For further information concerning the Conference, 
write to: Harold F. Wollin, Executive Secretary, National 
Conference on Weights and Measures, National Bureau of 


Standards, Washington, D.C, 20234. 
SILICON DEVICE PROCESSING SYMPOSIUM 


A Symposium on Silicon Device Processing will be held 
at the Bureau’s Gaithersburg, Md., site on June 2-3, 1970. 
Joining the Bureau in sponsoring this event is Committee 
F-] on Materials for Electron Devices and Microelec- 
tronics of the American Society for Testing and Materials. 
The Symposium’s purpose is to bring together people 
involved in silicon device technology to discuss today’s 
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techniques for processing and characterizing semicon- 
ductor materials. The meeting will emphasize the inter- 
dependence of the measurements, techniques, facilities, 
and materials as they relate to the overall problems of 
improving and advancing silicon device technology. 

The Symposium’s General Session will consist of critical 
reviews of five fundamental processing disciplines by the 
following invited authorities: 

J. A. Lenard (IBM)—Silicon crystal growth 

K. E. Lemons (Signetics)—Surface preparation 

B. A. Joyce (Mullard) —Epitaxy 

S. M. Sze (BTL) —Diffusion 

B. E. Deal (Fairchild) —Dielectric film properties 

The reviews will be followed by six sessions dealing with 
the measurement methods as follows: 

Epitaxy—Techniques and Facilities. Chairman: J. W. 

Carlson 
Diffusion—Properties and Characteristics. Chairman: 
E. E. Gardner 
Diffusion—Techniques 
F. Gittler 
Epitaxy—Properties and Characteristics. Chairman: 
D. C. Gupte 

Interdependence of Unit Processing Operations. Chair- 

man: J. Oroshnik 

Surface Preparation. Chairman: E. Mendel 

Tuesday evening will feature a mixer and dinner, fol- 
lowed by an address by D. G. Thomas, Executive Director 
of the Electronic Materials and Process Division of the 
Bell Telephone Laboratories. 

Persons wishing more information about this Sympo- 
sium should write Mr. C. P. Marsden, Room B320, Tech- 
nology Bldg., National Bureau of Standards, Washington, 
D.C. 20234. 


and Facilities. Chairman: 


SCHEDULED NBS-SPONSORED CONFERENCES 


Each year NBS sponsors a number of conferences cover- 
ing a broad range of topics in science and technology. 
The conferences listed below are either sponsored or 
cosponsored by NBS and wili be held at the Bureau’s 
Gaithersburg, Md., facility unless otherwise indicated. 
These conferences are open to all interested persons unless 
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specifically noted. If no other address is given, inquiries 
should be sent to the person indicated below in care of 
Special Activities Section, Room A600, Administration 
Building, National Bureau of Standards, Washington, 
D.C. 20234. 


Silicon Device Processing. June 2-3. Cosponsor: American 
Society for Testing and Materials (Committee F—-1). Contact: 
C. P. Marsden (NBS Electronic Technology Division). 


1970 Conference on Precision Electromagnetic Measure- 
ments. June 2-5. Cosponsors: IEEE (Group on Instrumentation 
and Measurement) ; International Scientific Radio Union (U.S. 
Commission 1). Contact: George Goulette, Bureau of Contin- 
uation Education, University of Colorado, Boulder, Colo. 80302. 
To be held at NBS in Boulder, Colo. 


1970 Standards Laboratory Conference, Innovative Metrol- 
ogy—Key to Progress. June 15-17. Sponsor: National Con- 
ference of Standards Laboratories. Contact: H. L. Mason (NBS 
Institute for Basic Standards). 


55th National Conference on Weights and Measures. July 12- 
17. Contact: H. F. Wollin (NBS Office of Weights and Measures). 
To be held at the Hotel Utah, Salt Lake City, Utah. 


International Conference on Precision Measurement and 
Fundamental Constants, Aug. 3-7. Cosponsors: IUPAC; 
CODATA; National Academy of Sciences-National Research 
Council; International Bureau of Weights and Measures. Con- 
tact: E. Ambler (NBS Institute for Basic Standards). 


Space Simulation Conference. Sept. 14-16. Cosponsors: Ameri- 
can Institute of Aeronautics and Astronautics; Institute of 
Environmental Sciences; American Society for Testing and Ma- 
terials. Contact: J. C. Richmond (NBS Heat Division). 


National Conferences on Metrication. Sept. 21-25, Oct. 12-16, 
and Noy. 16-20. Contact: J. Odom (NBS Office of Invention and 
Innovation). To be held at Department of Commerce Audi- 
torium, Washington, D.C. 


25th Calorimetry Conference. Oct. 19-22. Contact: E. Domalski 
(NBS Physical Chemistry Division) . 


4th Materials Research Symposium. Oct. 26-30. Contact: 
L. A. Wall (NBS Polymers Division). 


The Science of Ceramic Machining and Surface Finishing. 
Nov. 2-4. Cosponsors: Office of Naval Research; American Ce- 
ramic Society. Contact: S. J. Schneider (NBS Inorganic Materials 
Division) . 


Symposium on the Application of Computers to Environ- 
mental Engineering Design. Nov. 30-Dec. 2. Cosponsor: 
American Society of Heating, Refrigerating and Air Condition- 
ing Engineers. Contact: R. Achenbach (NBS Building Research 
Division). 


CODES FOR NBS PUBLICATIONS 


To speed up the order filling operation by the Super- 
intendent of Documents, all Department of Commerce 
publications now will carry a catalog identification num- 
ber—the SD Catalog Number. By using this number, the 
customer will save the Superintendent of Documents one 
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step in processing his order. The number must immedi- 
ately follow the full title of the publication for complete, 
positive identification. In the NBS Technical News Bulle- 
tin, all references to current NBS publications will include 
the SD Catalog Number. 

The first two or three digits in the SD Catalog Number 
designate a particular Government Department or Agency; 
NBS has been assigned the designation C13. The next 
group of digits identifies the series to which a publication 
belongs; for example, 48 identifies the National Standard 
Reference Data System series. The final digits define 
the exact publication in that series. Thus, the complete 
SD Catalog Number for NSRDS-NBS-9, Tables of Bi- 
molecular Gas Reactions, is: C13.48:9; for the Technical 
News Bulletin, Volume 54, December issue, it is: C13.13: 
54/12. Some non-periodicals are issued in more than one 
volume, section, or part. When this is the case, the SD 
Catalog Number is extended to include: /Vol.I, /Pt.I., or 
/Sec.I. as appropriate. For example, 5 volumes of Micro- 
wave Spectral table were issued by the Bureau as Mono- 
graph 70. The respective SD Catalog Numbers for these 
volumes are: (C13.44:70/Vol.I., C€13.44:70/Vol.I1., 
C13.44:70/VolL III, etc. 

The following list will help the customer to correctly 
identify current NBS publications. 


C13.1:— Annual Reports 

C13.6/2:— Handbooks, Manuals, Guides 
(unnumbered) 

C13.10:— Special or Miscellaneous Pub- 
lications 

C13.11:— Handbooks 

C13.13:— Technical News Bulletin 

G13.2072):— Product Standards 

C13.22/sec.A:— J. Res. Sec. A. Physics & Chem- 
istry 

C13.22/sec.B:— J. Res. Sec. B. Mathematical 
Sciences 

C13.22/sec.C:— J. Res. Sec. C. Engineering & 
Instrumentation 

C13.32:— Applied Mathematics Series 

C13.44:— Monographs 

C13.46:— Technical Notes 

C13.48 :— National Standard Reference 
Data Series 

C13.29/2:— Building Science Series 

C13.52:— Federal Information Processing 


Standards Publications 


The SD Catalog Number is for use when ordering a 
publication from the Superintendent of Documents, or 
from local Department of Commerce Field Offices. When 
ordering from the Clearinghouse for Federal Scientific 
and Technical Information, the CFSTI accession number 
(generally the NBS series number) as listed in the Clear- 
inghouse abstract journal, USGRDR, should be used. 


NBS Technical News Bulletin 


PUBLICATIONS of the National Bureau of Standards* 


PERIODICALS 


Technical News Bulletin, Annual Subscription: Domestic, $3; for- 
eign, $4. Single copy price 30 cents. Available on a 1-, 2-, or 
3-year subscription basis. SD Catalog No. C13.13:54. 

Journal of Research of the National Bureau of Standards 
Section A. Physics and Chemistry. Issued six times a year. 

Annual subscription: Domestic, $9.50; foreign, $11.75. Single 
copy price varies. SD Catalog No. C13.22/sec.A:74. 

Section B. Mathematical Sciences. Issued quarterly. Annual sub- 
scription: Domestic, $5; foreign, $6.25. Single copy, $1.25. 
SD Catalog No. C13.22/sec.B:74. 

Section C. Engineering and Instrumentation. Issued quarterly. 
Annual subscription: Domestic, $5; foreign, $6.25. Single copy, 
$1.25. SD Catalog No. C13.22/sec.C:74. 


CURRENT ISSUES OF THE JOURNAL OF RESEARCH 


J. Res. Nat. Bur. Stand. (U.S.), 74A (Phys. and Chem.), No. 3 
(May-June 1970), SD Catalog No. 13.22/sec.A:74/3. 

Dickens, B., The crystal structure of hydrazinium trinitromethide 
(NoH;+[C (NO:2) s]“at~—160 °C. 

Dickens, B., Mauer, F. A., and Brown, W. E., A refinement of the 
crystal structure of NazCO;: H:0. 

Hanley, H. J. M., McCarty, R. D., and Intemann, H., The viscosity 
and thermal conductivity of dilute gaseous hydrogen from 15 to 
5000 K. 

Horton, W. S., Anisotropic reaction kinetics of oxygen with pyrolytic 
graphite. 

King, A. S., Conway, J. G., Worden, E. F., and Moore, C. E., 
Temperature classification of the spectra of dysprosium (Dy 1, 
Dy 11). 

ae presented at the Conference, Electronic Density of States 
National Bureau of Standards, Gaithersburg, Md., Nov. 3-6, 1969. 
Beck, P. A., and Claus, H., Density of states information from low 

temperature specific heat measurements. 

Butler, W. H., and Kohn, W., Local theory of disordered systems. 

Hagstrom, H. D., Ion-neutralization spectroscopy. 

Hedin, L., Lundqvist, B. and Lundqvist, S., Beyond the one- 
electron approximation: Density of states for interacting 
electrons. 

Spicer, W. E., Optical density of states ultraviolet photoelectric 
spectroscopy. 


OTHER NBS PUBLICATIONS 


Achenbach, P. R., Project Director and Coordinator, Investigation 
of performance characteristics for sanitary plumbing fixtures, 
Nat. Bur. Stand. (U.S.), Bldg. Sci. Ser. 22, 72 pages (Jan. 1970), 
70 cents, SD Catalog No. C13.29/2:22. 

Catanzaro, E. J., Champion, C. E., Garner, E. L., Marinenko, G., 
Sappenfield, K. M., Shields, W. R. Standard reference materials: 
Boric acid; isotope and assay standard reference materials, Nat. 
Bur. Stand. (U.S.), Spec. Publ. 260-17, 70 pages (Feb. 1970), 
65 cents, SD Catalog No. C13.10:260-17. 

Freeman, D. H., Zielinski, W. L., Jr., eds., Separation and Purifi- 
cation Section: Summary of activities July 1968 to June 1969, Nat. 
Bur. Stand. (U.S.), Tech. Note 509, 73 pages (Feb. 1970), 70 
cents, SD Catalog No. C13.46:509. 

Kusuda, T., Algorithms for psychrometric calculations (skeleton 
tables for the thermodynamic properties of moist air), Nat. Bur. 
Stand. (U.S.), Bldg. Sci. Ser. 21, 53 pages (Jan. 1970), 55 cents, 
SD Catalog No. C13.29/2:21. 

Rankin, K., Tan, J. L., Component combination and frame-embed- 
ding in Chinese character grammars, Nat. Bur. Stand. (U.S.), 
Tech. Note 492, 36 pages (Feb. 1970), 40 cents, SD Catalog No. 
C13.46 :492. 

Robinson, H. E., ed., Durability of insulating glass. Proceedings of 
a seminar held at the National Bureau of Standards, Gaithers- 
burg, Md., November 14-15, 1968, Nat. Bur. Stand. (U.S.), Bldg. 
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Sci. Ser. 20, 84 pages (Feb. 1970), 75 cents, SD Catalog No. 
C13.29/2:20. 

Strohlein, J. N., Bagg, T. C., A selective roll-to-roll printer for 
producing duplicate microfilm copies, Nat. Bur. Stand. (U.S.), 
Tech. Note 516, 9 pages (Feb. 1970), 25 cents, SD Catalog No. 
C13.46 :516. 

Walton, W. W., Cadoff, B. C., eds., Performance of buildings— 
concept and measurement. Proceedings of the lst conference in 
a series of conferences on Man and His Shelter held at the 
National Bureau of Standards, Gaithersburg, Md., September 
23-25, 1968, Nat. Bur. Stand. (U.S.), Bldg. Sci. Ser. 1, 132 pages 
(Jan. 1970) , $2.75, SD Catalog No. C13.29/2:1. 


PUBLICATIONS IN OTHER JOURNALS 


This column lists all publications by the NBS staff, as soon after 
issuance as practical. For completeness, earlier references not pre- 
viously reported may be included from time to time. 

Beatty, R. W., ed., Commission 1 progress in radio measurement 
methods and standards (Triennial report of progress) , Radio Sci. 
4, No. 7, 579-590 (July 1969). 

Bennett, H. S., F center in ionic crystals. II, Polarizable-ion models, 
Phys. Rev. 184, No. 3, 918-935 (Aug. 1969). 

Bennett, H. S., Frequency shifts of acoustic phonons in Heisenberg 
paramagnets. III, Phys. Rev. 185, No. 2, 801-804 (1970). 

Bennett, L. H., Swartzendruber, L. J., Watson, R. E., Magnetic 
clusters associated with isolated Fe atoms in paramagnetic Cu- 
Ni alloys, Phys. Rey. Letters 23, No. 20, 1171-1174 (Nov. 1969). 

Berger, M. J., Seltzer, S. M., Calculation of energy and charge depo- 
sition and of the electron flux in a water medium bombarded with 
20-MeV electrons (Proc. Conf. High Energy Radiation Therapy 
Dosimetry under the auspices of the American Association of 
Physicists in Medicine, New York, N.Y., June 15-17, 1967), Ann. 
N.Y. Acad. Sci. 161, Art. 1, 8-23 (July 1969). 

Blandford, J. M., In-plant testing for wash-and-wear apparel per- 
formance and labeling, Third Tech. Conf. The Apparel Research 
Foundation, Inc., Washington, D.C., Oct. 14-16, 1969, 12 pages 
(Oct. 1969). 

Braun, W., Carrington, T., Line emission sources for concentration 
measurements and photochemistry, J. Quant. Spectr. Radiative 
Transfer 9, 1133-114 3(1969). 

Brenner, F. C., Research for a uniform quality grading system for 
tires, Rubber Chem. Technol. 42, No. 5, 1446-1449 (Dec. 1969). 

Brenner, F. C., Barton, F. W., Cuts and cut growth in tires, Rubber 
Chem. Technol. 42, No. 5, 1462-1465 (Dec. 1969). 

Brenner, F. C., Mandel, J., Simson, B. G., Research for a uniform 
quality grading system for tires. I]. Wheel speed capability test, 
Rubber Chem. Technol. 42, No. 5, 1450-1461 (Dec. 1969). 

Deslattes, R. D., Optical and X-ray interferometry of a silicon lattice 
spacing, Appl. Phys. Letters 15, No. 11, 386-388 (Dec. 1969). 

Deslattes, R. D., Relative energy measurements in the K series of 
argon, Phys. Rev. 186, No. 1, 1-4 (Oct. 1969). 

Ernst, M. H., Dorfman, J. R., Hoegy, W. R., Van Leeuwen, J. M. J., 
Hard sphere dynamics and binary collision operators, Physica 
45, 127-146 (1969). 

Farrar, T. C., Tsang, T., Johannesen, R. B., Internal reorientations 
in K;:ReH» via wide-line and pulsed proton resonance studies, 
J. Chem. Phys. 51, No. 8, 3595-3596 (Oct. 1969). 

Fatiadi, A. J., Novel aromatization of a trihydroxycyclohexanetrione 
(triketoinositol) to a dibenzo-p-dioxin derivative, Carbohydrate 
Res. 12, 130-132 (1970). 

Hoegy, W. R., Convergent generalization of the Boltzmann equa- 
tion for a hard sphere, Phys. Rev. 185, No. 1, 210-218 (Sept. 
1969). 

Hust, J. G., A compilation and historical review of temperature 
scale differences, Cryogenics 9, No. 6, 443-455 (Dec. 1969). 

Jones, M. C., Far infrared absorption in liquid hydrogen, J. Chem. 
Phys. 51, No. 9, 3833-3834 (Nov. 1969). 

Jones, M. C., Giarratano, P. J., Simpson, A. U., Heat transfer to 
solid-vapor mixtures of cryogens below their triple points flowing 
through heated tubes, AIChE J. 15, No. 5, 890-897 (Nov. 1969). 
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OFFICIAL BUSINESS 


Kamper, R. A., The Josephson effect, IEEE Trans. Electron De- 
vices ED-16, No. 10, 840-844 (Oct. 1969). 

Ku, H. H., Varner, R. N., Kullback, S., Analysis of multi-dimen- 
sional contingency tables (Proc. 14th Conf. Design of Experi- 
ments in Army Research Development and Testing, Edgewood 
Arsenal, Md., October 23, 1968), ARO-D Report 69-2, 141-180 
(U.S. Army Research Office-Durham, Durham, N.C., Sept. 1969). 

McClintock, M., Balling, L. C., Atomic and molecular fluorescence 
from laser excited diatomic cesium and rubidium, J. Quant. 
Spectro. Radiative Transfer 9, 1209-1214 (1969). 

McDonald, D. G., Kose, V. E., Evenson, K. M., Wells, J. S., Cupp, 
J. D., Harmonic generation and submillimeter wave mixing with 
the Josephson effect Appl. Phys. Letters 15, No. 4, 121-122 
(Aug. 1969). 

Margoshes, M., Rasberry, S. D., Application of digital computers 
in spectrochemical analysis—computational methods in photo- 
graphic microphotometry, Spectrochim. Acta 24B, 497-513 
(1969). 

Meinke, W. W., The NBS standards reference materials program: 
Past, present, and future, Mater. Res. Std. 9, No. 10, 15-18 (Oct. 
1969). 

Mies, F. H., Resonant scattering theory of association reactions and 
unimolecular decomposition. IJ. Comparison of the collision 
theory and the absolute rate theory, J. Chem. Phys. 51, No. 2, 
798-807 (July 1969). 

Mullen, L. O., On efficient use of selective vacuum pumping modes, 
J. Environ. Sci. 12, No. 5, 26-30 (Oct. 1969). 

Paulsen, P. J., Alvarez, R., Kelleher, D. E., Determination of trace 
elements in zinc by isotope dilution spark source mass spec- 
trometry, Spectrochim. Acta 24.B, 535-544 (April 1969). 

Robbins, R. F., Cryogenic properties of a polyuraethane adhesive, 
J. Macromol. Sci. A3, No. 7, 1367-1380 (Nov. 1969). 

Silverman, S., The National Measurement System—a concept to 
taco) the private sector, Mater. Res. Std. 9, No. 10, 11-14 (Oct. 
1969). 

Simpson, A. U., Timmerhaus, K. D., Kreith, F., Jones, M. C., Heat 
and mass transfer in dispersed, two-phase, single-component flow, 
ieea J. Heat Mass Transfer 12, No. 9, 1141-1155 (Sept. 

9). 

Smith, E. W., Cooper, J., Vidal, C. R., A unified classical path 
treatment of stark broadening in plasmas, Phys. Rev. 185, No. 1, 
140-151 (Sept. 1969). 

Smith, R. V., The influence of surface characteristics on the boiling 
of cryogenic fluids, J. Eng. Ind. 91, No. 4, 1217-1221 (Nov. 1969). 

Strobridge, T. R., Refrigeration techniques, U. S. Bureau Mines 
Info. Circ. No. 8417, pp. 39-56 (1969) . 

Thompson, B. A., LaFleur, P. D., Activation Analysis for molybde- 
num in samples containing large amounts of tungsten, Anal. 
Chem. 41, No. 13, 1888-1889 (Nov. 1969). 

Toots, J., Marton, L., Optical properties of antimony and bismuth in 
te a ultraviolet, J. Opt. Soc. Am. 59, No. 10, 1305-1308 (Oct. 

Vidal, C. R., Cooper, J., Heat pipe oven: a new, well-defined metal 
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vapor device for spectroscopic measurements, J. Appl. Phys. 40, 
No. 8, 3370-3374 (July 1969). 

Waclawski, B. J., Hughey, L. R., Effect of heating on the photo- 
electron yield of polycrystalline tungsten in the vacuum ultra- 
violet, J. Opt. Soc. Am. 59, 1494 (Nov. 1969). 

Wampler, R. H., An evaluation. of linear least squares computer 
programs: A summary report (Proc. 14th Conf. Design of Ex- 
periments in Army Research Development and Testing, Edge- 
wood Arsenal, Md., October 23, 1968), ARO-D Report 69-2, 
103-126 (U.S. Army Research Office-Durham, Durham, N.C., 
Sept. 1969). 

Weber, L. A., Saturation densities of oxygen in the critical region, 
Physics Letters 30A, No. 7, 390-391 (Dec. 1969). 

Wiederhorn, S. M., Crack propagation in polycrystalline ceramics 
(Proc. 15th Sagamore Army Materials Research Conf., Sagamore 
Conference Center, Raquette Lake, N.Y., Aug. 20-23, 1968), 
Chapter in Ultrafine-Grain Ceramics 15, 317-338 (Syracuse 
University Press, Syracuse, N.Y., 1970). 

Wilson, W. K., Reflections on the stability of paper, Restaurator 1, 
No. 2, 79-86 (1969). 

Wood, R. E., Hamer, W. J., Theoretical electromotive forces of 
metal-halogen cells: Some recalculations based on recent data, 
J. Electrochem. Soc. 117, No. 1, 82-83 (Jan. 1970). 

Yakowitz, H., The divergent beam x-ray technique, Chapter in Ad- 
vances in Electronics and Electron Physics, Suppl. 6, Electron 
Probe Microanalysis, A. J. Toksimis and L. L. Marton, ed., pp. 
361-431 (Academic Press Inc., New York, N.Y., 1969). 


*Publications with prices and SD Catalog numbers indicated 
may be purchased directly from the Superintendent of Documents, 
U.S. Government Printing Office, Washington, D.C. 20402 (foreign: 
one-fourth additional). NBS nonperiodical series are also available 
from the Clearinghouse for Federal Scientific and Technical In- 
formation, Springfield, Va. 22151. Reprints from outside journals 
and the NBS Journal of Research may often be obtained directly 
from the authors. 


CLEARINGHOUSE BIBLIOGRAPHIC JOURNALS ** 


U.S. Government Research & Development Reports. Semimonthly 
journal of abstracts of R&D reports on U.S. Government-spon- 
sored projects and U.S. Government-sponsored translations of 
foreign technical material. Annual subscription (24 issues) : 
Domestic, $30; foreign, $37.50. Single copy, $3. 

U.S. Government Research & Development Reports Index. Semi- 
monthly index to preceding; arranged by subject, personal 
author, corporate author, contract number, and accession/report 
number. Annual subscription (24 issues) : Domestic, $22; foreign, 
$27.50. Single copy, $3. 


** Subscriptions or single copies may be purchased from the 
Clearinghouse for Federal Scientific and Technical Information, 
NBS, U.S. Department of Commerce, Springfield, Va. 22151, for the 
price indicated. 
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